Per-event charged particle spectra and nuclear modification factors are measured with the ATLAS detector at the LHC in p+Pb interactions at p s NN = 5.02 TeV. Results are presented as a function of transverse momentum, rapidity, and in di↵erent intervals of collision centrality, which is characterised in p+Pb collisions by the total transverse energy measured over the pseudorapidity interval 3.2 < ⌘ < 4.9 in the direction of the lead beam. Three di↵erent calculations of the number of nucleons participating in p+Pb collisions have been performed, assuming the Glauber model and its Glauber-Gribov Colour Fluctuation extensions. The results using di↵erent models are compared with each other, as well as with other measurements made under the same conditions and also with centrality definition based on di↵erent rapidity intervals. For p+Pb collisions the expected particle production rate can be quantified using the "nuclear modific- of less than 10 ns was required between the two MBTS sides.
Introduction

22
Proton-nucleus (p+Pb) collisions probe the physics of the initial state of ultra-relativistic heavy ion col-23 lisions without the e↵ects of thermalization, playing an important role in Pb+Pb collisions evolution [1] .
24
p+Pb charged hadron spectra of high transverse momentum (p T ) can provide insight on the e↵ect of an 25 extended nuclear target on the dynamics of soft and hard scattering processes and subsequent particle 26 production. For an extensive review of predictions see [2] .
27
2 Analysis
28
For p+Pb collisions the expected particle production rate can be quantified using the "nuclear modific-29 ation factor" which is calculated as the ratio of di↵erential yield of charged particles in p+Pb collisions 30 divided by the average value of the nuclear thickness function hT Pb i (in units of inverse barns) [3] and 31 di↵erential charged-particle production cross section measured in pp collisions. Di↵erential yield of 32 charged particles can be measured as a function of centrality, ⌘ and y ⇤ , which due to di↵erent beam 33 energies has its centre-of-mass system boosted by 0.465 [4] .
34
This proceedings presents a measurement of charged-hadron spectra, R pPb as a function of p T and in-35 tervals of collision centrality for 0.5 < p T < 150 GeV. The collision centrality is estimated using the 36 sum of transverse energy measured in the ATLAS [5] forward calorimeter, 3.1 < |⌘| < 4.9, only in the randomly selected to be recorded for further analysis. This fraction was set di↵erently for each trigger.
53
Total spectra were obtained by merging spectra from MB and jet triggers, all of them scaled by reciprocal 54 of the fraction to obtain MB spectra up to high p T [9, 10]. 
83
The cross sections of charged particle production at p s = 5.02 TeV in p+Pb and pp collisions are 84 presented in Figure 1 . The p+Pb spectra are scaled by hT pPb i using the standard Glauber model. The pp 85 spectra are presented in the same p T and y ranges as were the p+Pb results in Ref.
[9].
86
Figure 2 shows R pPb in three di↵erent centrality intervals and for the rapidity interval 2 < y ⇤ < 1.5.
87
The nuclear modification factors increase with momentum in the region 0.1 < p T < 2 GeV, then reach 88 a maximum and decrease up to p T ⇡ 8 GeV. Above that momentum the nuclear modification factor 89 is constant within the experimental uncertainties. While the central interval 0 10% shows an increase 90 toward lower p T , the peripheral interval shows a decrease. The low p T behavior is consistent with previous 91 ATLAS measurements [4] . The magnitude of the peak strongly depends both on rapidity and centrality. [3] ATLAS Collaboration,
109
Measurement of the centrality dependence of the charged-particle pseudorapidity distribution in 
112
[4] ATLAS Collaboration,
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